Toxicity and immune system effects of dietary deltamethrin exposure in tiger salamanders (Ambystoma tigrinum).
One theory proposed to explain the global declines in amphibian populations involves contaminant-induced immune alteration and subsequent increased susceptibility to infectious disease. The goal of this study was twofold, to (1) study acute oral toxicity of deltamethrin (cyclopropanecarboxylic acid, 3-(2,2-dibromoethenyl)-2,2-dimethyl cyano(3-phenoxyphenyl)methyl ester) in tiger salamanders (Ambystoma tigrinum), and (2) evaluate whether the insecticide deltamethrin produces immunosuppression in these animals. In the acute toxicity study, tiger salamanders receiving single doses of deltamethrin ranging from 1 to 35 mg/kg displayed intention tremors, hypersalivation, ataxia, choreoathetosis (writhing), severe depression (immobility with minimal response to stimuli), and death. For acute effects, based on clinical signs, the median lethal dose (LD(50)) and lowest observed adverse effect level (LOAEL) were estimated to be 5 to 10 mg/kg and 1 mg/kg, respectively. The LOAEL in animals dosed 3 times per week for 4 wk was 400 microg/kg/d. The endpoints for the immunotoxicity study included lymphoid organ mass and histopathology, hematological variables, and functional assays of phagocytosis, oxidative burst, and lymphoblastic transformation. Tiger salamanders in 4 treatment groups (0, 4, 40, or 400 microg/kg/d) were dosed with deltamethrin via the diet 3 times per week for 4 wk. Deltamethrin exposure resulted in increased liver mass, packed cell volume, and total plasma protein concentration, but these effects were not dose dependent. The relative mass of kidney and spleen, plasma albumin and globulin concentrations, and circulating leukocyte numbers were not affected by deltamethrin exposure, nor were phagocytosis, oxidative burst, and lymphoblastic transformation. This study shows that at moderate levels of exposure, deltamethrin may be neurotoxic to tiger salamanders. However, based on the immune assays considered in this study there was no evidence of immunosuppression from dietary exposure to environmentally relevant concentrations of deltamethrin. In light of these findings, it is unlikely that exposure to environmental concentrations of deltamethrin has produced immunosuppression and contributed to the emergence of iridovirus outbreaks in tiger salamander populations.